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(57) ABSTRACT 

A method is disclosed for transferring data from a data 
source to a service broker. The method includes providing a 
data source and a service broker; providing a moderator for 
receiving the data transferred by the data source; providing 
a data store for storing data received by the moderator; and 
providing a communications module for transferring data 
from the data store. Data is transferred from the data source 
to the moderator and stored by the moderator in the data 
store. The polling frequency is adaptively determined and 
the communications module is polled for the data on the data 
store and the data is forWarded to the service broker, 
Whereby data is transferred betWeen the data source and the 
service broker. 

14 Claims, 7 Drawing Sheets 
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ADAPTIVE METHOD FOR POLLING 

This application claims bene?t of Ser. No. 60/230,317 
?led Sep. 6, 2000 and claims bene?t of Ser. No. 60/230,310 
?led Sep. 6, 2000. 

FIELD OF THE INVENTION 

The invention relates generally to computer networking 
and, more particularly, to a service broker for processing 
data from a data netWork. 

GLOSSARY OF TERMS 

For purposes of the present invention, the folloWing terms 
as used throughout the speci?cation have the folloWing 
de?ned meanings: 
Internet 

The netWork of netWorks and gateWays that use the 
TCP/IP suite of protocols. 
TCP/IP 

Transmission Control Protocol/Internet protocol. Apacket 
sWitching scheme the Internet uses to chop, route, and 
reconstruct the data it handles, from e-mail to video. 
Client 
A client is a computer Which issues commands to the 

server Which performs the task associated With the com 
mand. 
Server 
Any computer that performs a task at the command of 

another computer is a server. A Web server typically sup 
ports one or more clients. 

Hypertext Transfer Protocol (HTTP) 
HTTP is an example of a stateless protocol, Which means 

that every request from a client to a server is treated 
independently. The server has no record of previous con 
nections. At the beginning of a URL, “http:” indicates the 
?le contains hyperlinks. 
Web BroWser 
Aprogram running on a computer that acts as an Internet 

tour guide, complete With pictorial desktops, directories and 
search tools used When a user “surfs” the Internet. In this 
application the Web broWser is a client service Which 
communicates With the World Wide Web. 
Data Source 
An entity or set of entities Which produces data of varying 

types, such as video, email, heartbeat transmissions, 
commands, and the like. 
Moderator 
A device, program, or the like that receives, stores, and 

forWards data. The moderator may possess each of the three 
functionalities in one entity or each functionality may be 
contained in separate devices. The moderator includes a data 
receiving system, a data storage system, and a data trans 
mission system. 
Data Store 
An entity that can at least temporarily store data. Asystem 

in Which data can be Written to and retrieved. 
Name/Value Pairs 
An associative pair With tWo portions, the “name” part 

and the “value” part in Which the “name” is related to the 
“value.” The value of the “name” is the “value.” 
Field/Value Abstraction Layer 
A method for transmitting an arbitrary number of name/ 

value pairs Within HTTP Which encodes an arbitrary set of 
name/value pairs in other name/value pairs. 

1. Base case: one name/value pair: “?eld 1”/“name 1” 
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Virtual Representation 
A representation in Which a control of a device can be 

mapped to a representative or virtual control. 
Control 
Any physical, virtual, electronic, or logical entity Which 

either causes an effective change in the real World, in a 
virtual space, or in softWare or gives an indication of an 
effective change in the real World, in a virtual space, or in 
softWare. 
Data Transfer Protocol 
Any method by Which data is organiZed and transmitted 

from a sender to a receiver. 

BACKGROUND OF THE INVENTION 

NetWorks have transformed the Way people do comput 
ing. Someone With access to a personal computer or Work 
station can connect to the Internet and communicate With 
systems and people all over the World. The World Wide Web 
(WWW or Web) is a Way of using the Internet that provides 
the user With access via linked documents to a Wealth of 
information distributed throughout the globe. The W 
also alloWs users to execute programs running on remote 
servers. This capability enables users to obtain the results 
from programs Which the user cannot run locally due to 
hardWare and/or softWare limitations. It is also possible to 
doWnload and run programs stored remotely on the World 
Wide Web. This has the potential to greatly increase the 
amount of softWare Which is available to a computer con 
nected to the World Wide Web. 
NetWork 
NetWork protocols provide standard methods for 

machines to communicate With one another. The protocols 
indicate hoW data should be formatted for receipt and 
transmission across netWorks. Heterogeneous machines can 
communicate seamlessly over a netWork via standard pro 
tocols. Examples of standard Internet protocols include: 
HTTP, see, e.g., “Hypertext Transfer Protocol—HTTP/1.0”, 
http://WWW.ics.uci.edu/pub/ietf/http/draft-ietf-http-v10 
spec-03.html, by T. Berners-Lee, R. Fielding, and H. 
Frystyk, Sep. 4, 1995; SMTP, see, e.g, “Simple Mail Trans 
fer Protocol”. RFC 821, J. B. Postel, Information Sciences 
Institute, USC, August 1982, http://ds.internic.net/std/ 
std10.txt.; NNTP, see, e.g., “NetWork NeWs Transfer Proto 
col: A Proposed Standard for the Stream-Based Transmis 
sion of NeWs”, RFC 977, B. Kantor and P. Lapsley, UC San 
Diego and UC Berkeley, February 1986, http:// 
ds.internic.net/rfc/rfc977.txt.; FTP, see e.g., J. Postel and J. 
K. Reynolds. “File Transfer Protocol (FTP)”, RFC 959, 
Information Sciences Institute, USC, October 1985, http:// 
ds.intemic.net/std/std9.txt.; Gopher, see, e.g., F. Anklesaria, 
M. McCahill, P. Lindner, D. Johnson, D. Torrey, and B. 
Alberti. “The Internet Gopher Protocol: A distributed docu 
ment search and retrieval protocol”, RFC 1436, University 
of Minnesota, March 1993, http://ds.internic.net/rfc/ 
rfc1436.txt.; and WAIS, see, e.g., F. Davis, B. Kahle, H. 
Morris, J. Salem, T. Shen, R. Wang, J. Sui, and M. Grin 
baum. “WAIS Interface Protocol Prototype Functional 
Speci?cation” (v 1.5), Thinking Machines Corporation, 
April 1990. 

The client-server model constitutes one of the dominant 
paradigms in netWork programming, see, e.g., W. R. 
Stevens, “Unix NetWork Programming”, Prentice Hall PTR, 
EngleWood Cliffs, NJ, 1990; and D. E. Comer, “Internet 
Working With TCP/IP” vol 1., Prentice Hall, EngleWood 
Cliffs, NJ, 1991 Which is hereby incorporated by reference 
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in its entirety. A server program offers a service Which can 
be accessed by multiple users over the network. A program 
becomes a client When it sends a message to a server and 
Waits for a response from the server. The client process, 
Which is typically optimiZed for user interaction, uses the 
requested service Without having to knoW any of the detailed 
Workings of the requested service or server. On the World 
Wide Web, “broWsers” constitute client programs While the 
programs sending back information to the broWser constitute 
server programs. 

Data transfer betWeen client and server can be achieved 
by many different TCP protocols such as File Transfer 
Protocol. In the recent years HTTP has become the defacto 
access protocol betWeen Web servers and client broWsers. 
Due to HTTPs ubiquitous presence on the Internet most 
netWork administrators provide access methods for HTTP 
clients to gain access to Internet servers With HTTP services 
Within their private net and gain access by users client 
broWsers. HTTP is a stateless protocol; every request from 
the client to the server is treated independently. The server 
has no record of previous connections. The advantages of 
using stateless protocol are efficiency and simplicity. 

Clients can send and receive data from an Internet based 
system, but in order to protect private or enterprise data, in 
many instances access to a server services are hidden behind 
a private net ?reWall or other protection mechanism and can 
only be accessed Within the same netWork subnet. In such 
cases the server is not visible by common Internet clients. 
Additionally, services provided by ad hoc netWork servers, 
Which can be based on mobile or temporary Internet 
services, require complex system administration and can 
create a challenge for the average individual. Other system 
and netWork issues include such matters as scalability, 
resource management, security, and access control, each 
requiring technical depth, lengthy lead time to assemble, and 
ongoing maintenance that can become costly. In most cases 
the user has to invest a great deal of time and expense. The 
services are limited and devices Which provide services are 
not user friendly. The system setup and service access can 
present problems. 

In virtually all client/server systems today, there exist tWo 
main entities Which each play a crucial role in the transmis 
sion of data. A client, sender, or data source must package 
data in a format Which can be transported over the netWork 
using one of a variety of networking protocols. A receiver or 
service broker must then be able to unpack the data and 
make use of it in its original form. It is this latter side of the 
data transmission relationship that We are interested in. 

In order for applications running on the receivers today to 
obtain the transmitted data from the senders, those receivers 
must implement a server. Aserver is often a program, either 
in hardWare or softWare on the receiver, Which listens for 
incoming data. When data arrives on the receiver, it is 
already tagged to be delivered to a particular port on the 
receiver. If no listener, i.e., a server, is registered With the 
port on the loW level netWork driver on the receiver, the data 
cannot make it to the appropriate application that the data is 
intended for because no server is there to hand the data to the 
applications for high-level processing. The server is often 
responsible for unpacking the data and stripping off the 
envelopes Which encapsulate the protocol information inside 
of Which the client packaged the data. Such an unpackaging 
entity on the server is called the protocol stack. At each rung 
up the protocol stack, the server is responsible for keeping 
track of the information relevant to the protocols imple 
mented at that layer as Well as performing all necessary 
processing to carry out the functionality at that layer. 
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As the siZe of a server increases, i.e., as the number of 

possible incoming connections increases, the complexity, 
cost, and processing overhead of that server likeWise 
increases. For example, the code necessary to authenticate 
incoming connection requests and the connection setup can 
increase processing overhead because a separate connection 
handler thread or process may need be started to handle data 
for the neW connection. Further, additional memory must be 
allocated per connection to be used to queue packets for each 
incoming connection When the server is not processing the 
data fast enough for that connection. As the number of 
simultaneous connections increases, so does the code siZe 
and memory requirements for the server program itself 
running on the receiver. All of these added complexities 
increase the cost of the receivers, more physical memory is 
needed to store programs and connection data and more 
poWerful processors are needed to run these complex server 
programs. With the advent of less expensive and smaller 
netWorked appliances, such as light sWitches and smoke 
sensors, there groWs a need to reduce the cost of the servers 
that Would be necessary in these devices to receive com 
mands. LikeWise, due to the increased netWork resources 
needed to continuously keep these devices on-line, a solu 
tion for delivering commands to these devices that does not 
require these devices to countinuously be on-line becomes 
crucial. Finally, as the need for security on sensitive appli 
ances such as cameras and motion sensors becomes ever 

greater, so does the danger of using embedded servers Which 
have a notorious history of being prone to attack by mali 
cious individuals. Thus, a scheme is needed to deliver data 
to receivers that is extremely light-Weight, in terms of 
processing and hardWare requirements, does not require an 
alWays-on connection, and protects against the faults found 
in traditional embedded server systems today. 

SUMMARY OF THE INVENTION 

A method is disclosed for transferring data from a data 
source to a service broker. The method includes providing a 
data source and a service broker; providing a moderator for 
receiving the data transferred by the data source; providing 
a data store for storing data received by the moderator; and 
providing a communications module for transferring data 
from the data store. The data store can be a queue of 
commands. Data is transferred from the data source to the 
moderator and stored by the moderator in the data store. The 
data transferred from the data source to the moderator and/or 
from the moderator to the service broker may be performed 
using the HTTP protocol. The polling frequency is adap 
tively determined and the communications module is polled 
for the data on the data store and the data is forWarded to the 
service broker, Whereby data is transferred betWeen the data 
source and the service broker. The data can be transferred 
using name/value pairs. 

In one form of the invention the method comprises 
providing a virtual representation of the service broker on 
the data source. In addition, the data sent is related to or 
associated With the virtual representation. The method also 
comprises the step of updating the virtual representation 
When the service broker receives the data sent by the data 
source 

In another form of the invention, the data is a command 
for changing the state of the service broker and Wherein the 
virtual representation is updated When the state of the 
service broker is changed. 

In another form of the invention, at least one device is 
connected to the service broker and the command is received 
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by the service broker and forwarded to the at least one 
connected device. 

The polling frequency may be adaptively selected, at least 
in part, based upon the performance overhead of the system 
and/or upon monitored conditions. The polling frequency 
may also be adaptively selected, at least in part, based upon 
a set of criteria that are used in an algorithm to determine the 
polling frequency, the pattern or amount of queued data, the 
closeness of the sender to the source of the transactions, the 
usage patterns of the client, and the daily usage patterns of 
the client. The algorithm is a statistical averaging algorithm 
in one form of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of this invention, 
reference should noW be made to the embodiment illustrated 
in greater detail in the accompanying draWing and described 
beloW. In the draWings: 

FIG. 1 is a schematic vieW of a ?rst preferred embodiment 
of a system for transferring data via a service broker. 

FIG. 1a is a schematic vieW of the service broker of the 
system shoWn in FIG. 1. 

FIG. 2 is a schematic vieW of a second preferred embodi 
ment of a data transfer system in accordance With the present 
invention. 

FIG. 3 is a schematic vieW of the client and server 
components of the system shoWn in FIG. 2. 

FIG. 4 is a schematic vieW of the controlled devices and 
virtual representation of same in the server database of the 
system shoWn in FIG. 2. 

FIG. 5 is a schematic vieW of a simpli?ed data transfer 
system having a service broker in accordance With the 
present invention. 

FIG. 6 is a How chart of the polling scheme for commu 
nicating With a service broker in accordance With the present 
invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

In FIG. 1 there is shoWn a system 200 for transferring data 
or commands from a data source or command generator to 
a service broker via a moderator. The moderator alloWs the 
service broker to get commands and/or data from the data 
source Without needing the functionality of a server or 
otherWise some mechanism for listening for the data trans 
mission. 

The system 200 includes a data source or command 
generator 202 that initiates the transfer of commands and/or 
data intended for a particular service broker. Additional data 
sources/command generators 204, 206 may also be pro 
vided. The system 200 includes a service broker 208 that 
receives the data/commands from the data sources/ 
command generators. In addition to service broker 208, the 
system may also include any number of additional service 
brokers 210, 212. 

Each service broker may include connected devices 214, 
216, 218, 220, 222. In one form of the invention, these 
connected devices are the ultimate receivers of at least some 
of the data commands transmitted from the data sources/ 
command generators 202, 204, 206. The connected devices 
are described in greater detail in connection With the second 
preferred embodiment, but for purposes of the current inven 
tion are de?ned as any appliance or electronic equipment 
that can be communicated With remotely and are capable of 
being connected to the network. 
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6 
Each data source/command generator may include a vir 

tual representation of the service brokers and/or the con 
nected devices. For eXample, as shoWn in FIG. 1, a virtual 
representation 224 for the service broker 208, along With 
virtual representations 226, 228, 230 for the connected 
devices 214, 216, 218 are present on the data source/ 
command generator 202. It should be understood that the 
data sources could contain a virtual representation for any or 
all of the connected devices and service brokers, but have 
been omitted from FIG. 1 for the sake of clarity. 

In addition, the additional data sources/command genera 
tors Would also preferably include virtual representations of 
any of the service brokers and/or connected devices. For 
purposes of the present invention, the virtual representation 
is a control, group of controls, and/or user interface for a 
service broker or connected devices that is mapped to a 
representative control on the connected device and/or ser 
vice broker. 

BetWeen the data sources and the service brokers is a 
moderator 232 that listens for and accepts data/commands 
transmitted from the data source/command generators. It 
should be understood that any number of additional 
moderators, such as moderators 234 and 236 can also be 
provided in the present system as necessary or required. 

Each moderator includes a data store 238 for temporarily 
storing the data/commands received by the moderator. The 
preferred form of the data store is a queue of commands. 
Such a queue of commands can take any number of forms 
as knoWn to those skilled in the art. 

Each moderator also includes a communications module 
that functions as a forWarding agent 240 for forWarding 
data/commands residing on the data store 238 to the service 
brokers. Preferably, the forWarding agent 240 transmits its 
data synchronously or asynchronously pursuant to a request 
from the service broker. Of course, the forWarding agent 
may function in any suitable Way to pass data as knoWn to 
those skilled in the art. 

Data is transferred betWeen the data sources, moderators 
and service brokers via any suitable data transfer protocol. 
Preferably, data is transferred using the HTTP protocol 
betWeen all the devices Which are netWorked together via the 
global computer netWork, such as the Internet. 

In addition, the data is transferred using name value pairs, 
With each piece of data being transferred as the value part 
and identi?ed by the name part. For example, a command X 
intended for the service broker 208 can be encoded using the 
name value pair “service broker 208: connected device 214: 
command X.” By transferring data using name value pairs, 
data can be easily transferred using the HTTP protocol. 

In addition to transferring data using name/value pairs, 
data is preferably transferred using a ?eld value abstraction 
layer that alloWs an unlimited number of name value pairs 
to be transferred. 

The service broker 208 is capable of performing many 
different functions in order to effect the transfer of data. For 
purposes of the present invention, the different functional 
ities of the service broker 208 are described in terms of 
“modules.” It should be understood that the “modules” 
could be implemented in softWare, hardWare, or a combi 
nation of the tWo. 
As best seen in FIG. 1a, the service broker 208 includes 

a ?rst communication module 250 for initiating communi 
cation With the moderator 232 and is adapted to receive data 
from the moderator 232. In addition, the ?rst communication 
module 250 is capable of handling a device identi?er and/or 
class of device identi?ers for each connected device and/or 
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service broker. An example of Which is given in connection 
With the command X as described above. The device iden 
ti?er allows the ?rst communication module to communi 
cate With a particular device, Whereas the class of identi?ers 
alloWs the ?rst communication With a class of similar or 
otherWise redacted devices. 

The service broker 208 includes a second communication 
module 252 for sending data to the moderator 232 and/or the 
data source 202. The second communication module 252 is 
responsible for acknowledging the successful transmission 
of data to the service broker 208 and is also responsible for 
updating the virtual representations 224 of the service broker 
or the connected devices Which may be present on the data 
source 202 and the moderator 232. 

The service broker 208 also includes a service action 
module 254 for processing the data received from the 
moderator 232 and for performing a tasks based on the 
processed data. For example, the data source 202 might 
transmit a command to the service broker 208 via the 
moderator 232 Which is a command for changing the state of 
one of the connected devices 214. The service broker 208, 
upon receiving the command, processes the command and 
passes a command to the connected device 214 in a form 
Which it understands for changing the state of the device. 
Further examples of the functionality of the service action 
module 254 are described in connection With the second 
preferred embodiment Which is described in greater detail 
beloW. 

The service broker 208 also includes an export module 
256 Which is in communication With the service action 
module 254. The export module 256 is responsible for 
publishing data i.e., updates to the virtual representation to 
the data netWork and, in particular, to the data source 202 
and the moderator 232. It is the export module 256 that is 
responsible for updating the virtual representation of the 
service broker and the connected devices and for synchro 
niZing the virtual representation for these devices With the 
devices themselves. The export module 256 may utiliZe the 
services of the second communication module 252 to effect 
the publication of data. 

In operation, data or commands intended for the service 
broker 208 are transmitted to the moderator 232 and stored 
a data queue 238. Periodically, the service broker 208 polls 
the data queue 238 for Waiting data. If data is present in the 
data queue 238, the forWarding agent 240 functions to 
transfer that data to the service broker 208. The data is 
received by the ?rst communication module 250 and pro 
cessed by the service action module 254 and performs 
Whatever task is associated With the received command. If 
necessary, the service broker 208 interfaces With the con 
nected devices 214 if the transmitted command is intended 
for one of the connected devices. Once the command has 
been processed and the task performed, the export module 
256 publishes an update based on this performed task back 
to the data source 202 so that the virtual representation 224 
can be updated and synchroniZed. In this Way, data is 
transferred betWeen a data source 202 to another device, 
such as a service broker or connected devices, Which is not 
otherWise directly accessible by the data source. 

In FIGS. 2—6 there is illustrated a second preferred 
embodiment of the present invention. This second preferred 
embodiment is a speci?c implementation of the invention 
and concepts described in connection With the ?rst embodi 
ment. The second preferred embodiment is provided to 
illustrate hoW the invention can be implemented in a client/ 
server environment over a global computer netWork having 
many distributed clients and a centraliZed server or mod 
erator. 

15 

25 

35 

45 

55 

65 

8 
OvervieW of System Architecture 

Client-Side 
In FIG. 2 there is shoWn a client and server system 10 in 

accordance With the present invention. The client/server 
system 10 includes a client 12 and a server 14 Which are 
connected via a global computer netWork 16, such as the 
Internet. 
The client 12 is operated by a local user (not shoWn). The 

client 12 may comprise a plurality of nodes, such as ?rst user 
node 18 and second user node 20. It should be understood 
that the nodes 18 and 20 may be located at a single location, 
such as the user’s house or at separate locations such as the 
user’s main house and the user’s vacation house. The present 
invention contemplates a plurality of local user locations 
and/or a plurality of remote user locations. 

In one form of the invention, the user node 18 includes a 
client computer 22 that is connected to the global computer 
netWork 16 via an Internet Service Provider (ISP) 23 by any 
conventional means, such as a dial-up connection, DSL line, 
cable modem, satellite connection, or T1 line. The client 
computer 22 includes an Internet broWser program 26 for 
accessing Web pages via the global computer netWork 16. 
A monitoring module 28 is also provided Which serves as 

a gateWay betWeen the server 14 and at least one connected 
device 32. The monitoring module can take various forms, 
such as a softWare program 29 running on the client com 
puter (as shoWn at node 18). Alternately, the monitoring 
module 28 can take the form of a stand-alone appliance 30 
(as shoWn at node 20) Which is connected to the global 
computer netWork 16 and operates separately and indepen 
dently from the client computer 22. The monitoring module 
28 is described in greater detail beloW. 

At least one, and preferably a plurality of, device or 
appliance 32 is connected to and controlled by each moni 
toring module 28. The connection betWeen the monitoring 
module 28 and the various devices 32 can be Wired or 
Wireless. 

The appliances 32 encompass a multitude of devices 
Which are capable of being controlled or mediated by an 
external controller. Such appliances include camera 34, 
radio 36, smoke or ?re detector 38, contact sensor 40, and 
light sWitch 41. Although not illustrated, it should be under 
stood that the present invention encompasses many other 
such devices such as various audio input and output devices, 
various visual displays, Washers/driers, microWave ovens, 
cooking ranges, car alarms, plant Watering devices, 
sprinkler, thermostats, carbon monoxide sensors, 
humidistats, rain gauges, video cassette recorders, radio 
tuners, and the like. 

In addition, a myriad of noti?cation devices, such as pager 
42, can also be incorporated into the system. As best seen in 
FIG. 2, the pager 42 is in Wireless communication With a 
Wireless or cellular transmitter 44 associated With the server 
component 14. Other noti?cation devices besides the pager 
42 are also contemplated by the present invention including, 
e-mail clients, Wireless hand-held computers, Wireless Wear 
able computer units, automatic Web noti?cation via dynamic 
Web content, telephone clients, voice mail clients, cellular 
telephones, instant messaging clients, and the like. 
Server-Side 
The server 14 of the present invention includes a Web 

server 46 and a database server 48. The Web server 46 

generates static Web pages and dynamic Web pages from 
data contained in the database server 48. The Web pages 50 
can be vieWed by the user on the Internet broWser 26 running 
on the client computer 22. 

It is contemplated that the client 12 and the server 14 
communicate over the global computer netWork 16 via the 
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conventionally available TCP/IP environment using the 
HTTP protocol. Of course, it should be understood that any 
request-response type of protocol and socket-based packet 
transport environment Would also be suitable and Within the 
scope of the contemplated invention. 

It is also contemplated that the server 14 of the present 
invention functions as the master controller of the system 10. 
In addition, the client-server con?guration of the system 10 
and the connection of the system 10 to the global computer 
netWork 16 via an ISP 23 alloW a user to access the system 
10 via any computer, monitoring appliance or similar device 
connected to the global computer netWork 16. 

In this Way a user is able to control and monitor a plurality 
of devices 32 connected to the monitoring module 29 at node 
18 and a plurality of devices 32 connected to the netWorked 
monitoring module 30 at node 20. The devices 32 can be 
accessed via any personal computer 22 by accessing the 
control server 14 via the global computer netWork 16. By 
using a global computer netWork 16 it should be clear that 
a user, or anyone the user permits access to, can readily 
monitor and control the monitoring modules 28 at nodes 18 
and 20, from any location, using any suitable device that has 
access to the global computer netWork 16. 
The Monitoring Module 

Referring noW to FIG. 3, the monitoring module 28 serves 
as the connection hub for the controlled devices 32 and as 
the gateWay for brokering communications betWeen the 
devices 32 and the control server 14 via the global computer 
netWork 16. 

One of the functions of the monitoring module 28 is to 
serve as a translation and brokering agent betWeen the server 
14 and the connected devices 32. In its softWare form 29, the 
monitoring module 28 comprises a plurality of dynamically 
loaded objects, or device descriptors 49 that alloW the server 
14 to interface With the connected devices 32. The dynami 
cally loaded device descriptors 49 act as the device drivers 
for the connected devices 32, translating, in both directions, 
the monitoring, command, and control data that is sent and 
received betWeen the monitoring module 28 and the server 
14 via the global computer netWork 16. Each device descrip 
tor 49 also translates the signals received from the monitor 
ing module 28 into the speci?c electrical signals that are 
required to communicate With, both input and output, and 
control its associated device 32. In addition, because each 
device 32 has its oWn speci?c interface and requires a 
speci?c set of electrical signals to monitor and control it, a 
different device descriptor 49 must be provided for each 
speci?c model of each device 32. 

The monitoring module 28 also controls the communica 
tion betWeen the server 14 and the connected devices 32 via 
the global computer netWork 16. The HTTP protocol 
employed by the eXisting global computer netWork is a 
stateless protocol. Since the knoWledge of the current state 
of the connected devices is vital to the successful operation 
of the system 10, it is necessary for the monitoring module 
28 to store the persistent state of the connected devices 32 
and to provide a system for periodically updating and 
obtaining the state of each connected device 32 and for 
obtaining commands from the server 14. The monitoring 
module 28 does this by polling 50 the server 14 and 
maintaining a system heartbeat 52. 

The monitoring module 28 polls 50 by scheduling a 
transmission betWeen the monitoring module 28 and the 
server 14 in Which it checks for commands from the server 
14. If commands are Waiting on the server 14, the server Will 
return commands in an algorithmic manner, that can take 
various forms, for processing and also informs the monitor 
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10 
ing module that N commands are Waiting in the queue. The 
monitoring module 14 Will then poll the server 14 and 
retrieve data from the server 14 until there are no more 
commands in the queue. In this Way, commands from the 
server 14 can be delivered to the monitoring module 28 to 
effect changes in the devices 32 over the stateless medium 
of the existing global computer netWork 16. 

In a typical polling operation 50, the client computer 22 
issues a command for incurring a change in state of one of 
the control devices 32. The change in state command is 
posted to a data store 51, such as a command queue 
associated With the server 14. Similarly, if the server 14 
desires to make an internal change to the monitor 28, such 
as setting or modifying the polling 50 or heartbeat 52 time 
intervals, these commands are likeWise posted to the storage 
device 51. Upon reaching the end of the current polling 
interval, the monitoring module 28 sends a transmission to 
the server 14, requesting any queued commands. The moni 
toring module 28 continues to poll, using a preselected 
transmission scheme, until the queue of commands Waiting 
for the monitor 28 is complete. Each command received 
from the queue is acted upon When it is received and any 
associated state changes are effected. The server 14 trans 
mits an acknoWledgment of receipt and successful process 
ing of the data back to the monitoring module 28. 
The monitoring module 28 is also responsible for main 

taining a heartbeat 52 or a scheduled periodic update regime 
to refresh the current state of the devices 32 stored in the 
database server 48.. The primary function of the heartbeat 52 
is to synchroniZe the states of the devices 32 and the virtual 
representation of those devices stored on the server 14. The 
heartbeat 52 also functions to send device events and state 
changes between the devices 32 and the server 14 to effect 
this synchroniZation of the control server 14 and to assure 
that the monitoring module 28 and the server 14 are syn 
chroniZed. 

Not only is the monitoring module able to send com 
mands to the server 14, but the server 14 is able to send 
commands back to the monitoring module 28. The types of 
transmissions that cause the server 14 to send unsolicited 
transmissions back to the monitoring module 28 are to set or 
update the heartbeat or polling time and to issue a command 
to update a component of a device. 

In a typical heartbeat operation 52, the monitoring module 
28 sends a transmission to the server 14 in response to a 
change in state of a connected device 32, a synchroniZation 
of a control device 32 With server 14, a triggered alert event, 
or the like. In such a heartbeat operation 52, all data intended 
to be transmitted to the server 14 is transmitted to the server 
14 via the global computer netWork. The server 14 transmits 
an acknoWledgment of receipt and successful processing of 
the data back to the monitoring module 28. 

Along With maintaining the polling and heartbeat opera 
tions and sending and receiving events, data, and commands 
54 to and from the server 14, the monitoring module 28 also 
takes care of many netWork level activities 56 such as 
verifying passWords, dialing up the ISP if necessary, peri 
odically uploading accounting/billing information, and per 
forming security measures. 

Another function of the monitoring module 28 is the 
storage of the persistent state of the devices 32. In the event 
that the user’s computer 22 crashes and the monitoring 
module 28 must be restarted, many of the parameters that 
Were negotiated betWeen the monitoring module 28 and the 
server 14 during the registration process are stored in the 
memory of the monitoring module. 
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Device Interface and Descriptors 
Referring noW to FIG. 4, a series of devices 32, 32a, 32b, 

32c, 32a' is shown. Each device is connected to a monitoring 
module 28 via a device descriptor or driver 49 (only one 
shoWn). Each device may include a customiZable user 
interface 58 that is vieWable on the client computer 22 over 
the global computer netWork 16 through a virtual represen 
tation of the user interface stored on the Web server 46, as 
explained beloW. The user interface 58 comprises at least 
one resource or sub-devices 60, 62, and 64. Typically, a 
resource provides a speci?c functionality of the device. For 
example, the device shoWn in FIG. 4 represents a VCR 
having a recording setting resource 60, a channel selecting 
resource 62, and a poWer selecting resource 64. Of course, 
a typical VCR Would have many other operational resources, 
but the resources illustrated are suf?cient to describe the 
basic operation of the device. 

Each resource 60, 62, 64 is made up of components or the 
basic building blocks of the user interface 58 of the device. 
For example, the recording setting resource 60 comprises a 
display component 70 and a series of pushbuttons 72, 74, 76, 
78 Which activate the VCR’s fast forWard, reverse, play, and 
stop functions, respectively. The channel selecting resource 
62 comprises the display component 70 and a pair of 
pushbuttons 82 Which activate the up channel and doWn 
channel functions of the VCR. The poWer selecting resource 
64 comprises a toggle sWitch 80 for activating the VCR’s 
poWer on and poWer off commands and an LED indicator 81 
Which indicates the poWer condition of the VCR. 

Avirtual representation of each device 32, 32a, 32b, 32c, 
32d also exists as a record 94, 94a, 94b, 94c, 94d in the 
database server 48 of the control server 14. Each record 
contains an entry for each resource and its associated 
components Which make up the device. For example, The 
record 94 for the VCR device 32 contains an entry 90, 91, 
92 for each resource 60, 62, 64 and an entry 90a, 90b,90c, 
90d, 91a, 91b, 92a, 92b for each component 70, 72, 72, 74, 
80, 81, 82, respectively. In addition, a Web page 50 can be 
generated by the Web server 46 by extracting the associated 
record for that device from the database server 48 and 
creating a graphical, textual, tactile, aural, or other similar 
modality user interface representation of that device Which 
a user can access via the Internet broWser 26. 

Basic Operation of the System operation, the client 12 ?rst 
registers With the server component 14 to begin using the 
services offered therein by accessing the Web server 46 of 
the server component 14 via the client broWser 26. At this 
point, an account is opened for the client 12 and the user’s 
information is stored in the database server 48. If it has not 
been previously registered, the monitoring modules 29 and 
30 Would also be registered With the server component 14 
and their information Would also be stored in the database 
server 48 and associated With the node 18. Once the moni 
toring modules 29 and 30 have been registered, any device 
32 that is attached to either of the monitoring devices 29 and 
30 Would also be registered in the system, stored in the 
database server 48, and available to the user. Each device 32 
communicates With the monitoring modules 29, 30 and 
either exports its interface to the database server 48 or 
otherWise obtains a default interface con?guration, as 
explained in greater detail beloW. These interfaces, as 
described in greater detail beloW, are adapted to be 
displayed, to be vieWed, and to be interacted With by the user 
via the client broWser 26 over the global computer netWork 
16 by accessing the Web server 46. 
AfeW uses of the present system 10 Will noW be explained 

to aid in the understanding of the operation. For example, the 
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contact sensor 40 could be associated With the front door 
(not shoWn) at the remote location 20 and set to trip 
Whenever the front door is opened. The camera 34 is also 
positioned to vieW the front door location and can be 
programmed to take a digital photograph Whenever the 
sensor contact 40 is tripped and transmit that photograph to 
be stored in the database server 48. When, in fact, the contact 
sensor 40 detects that the front door has been opened, an 
event noti?cation or alarm trigger is transmitted by the 
monitoring module 30 to the database server 48 Which has 
been previously programmed to transmit a noti?cation event 
to the user’s pager via the cellular transmitter 44. As the 
contact sensor is tripped, the camera 34 takes a picture of the 
front door and transmits that picture via the monitoring 
module 30 via the global computer netWork 16 to the 
database server 48. The user, having been noti?ed via the 
pager 42, can noW access the Web server 46 of the server 
component 14 via his Internet broWser 26 to retrieve the 
photograph that has been stored on a database server 48. In 
this Way, the user can determine Whether an intruder has 
entered via the front door of his vacation home or Whether 
his family has just arrived for their vacation. 

Another use for the system 10 Would be for the user 
located at the node 18 to be able to control his lamp 42 at his 
vacation home located at node 20. The user Would contact 
the Web server 46 via his Internet broWser 26 to access the 
database entry of the light sWitch 41. Avirtual representation 
of the light sWitch 41 Would be available on the Web server 
46 and could be manipulated by the user to remotely change 
the state of the light sWitch 41 and the connected lamp 46, 
say from being “off” to being “on.” To do this, the user 
Would simply manipulate the on/off virtual representation of 
the light sWitch on the Web server 46 and this command 
Would be placed in a queue of Waiting commands on the 
server component. 

Periodically, the controlling module or monitor 30 polls 
the server component 14 looking for Waiting commands, 
such as the change state command of the light sWitch 41. 
Thereafter, the command Would be transmitted to the moni 
toring device 30 Which Would instruct the light sWitch to 
change from the “off” state to “on” state, and, thus, turning 
on the lamp 46. This change in state of the lamp 46 could be 
vieWed by an appropriately positioned camera, such as 
camera 34, Which Would be used to visually monitor the 
remote location 20 to determine Whether the command had 
been completed successfully. 

Since the monitoring module 28 receives data and com 
mands from the client 12, it is considered to be a service 
broker for purposes of the present invention. The service 
broker 28 does not include a server Which Would otherWise 
receive data and commands sent to the service broker 28. 
Since the service broker 28 lacks a server functionality, the 
present invention utiliZes a polling scheme incorporated into 
the HTTP protocol so that the service broker 28 can receive 
data and/or commands initiating from the client 12 or server 
14. 

In addition, it is also a common situation that a service 
broker 28 may not have a permanent connection to the 
global computer netWork 16, such as might be the case if 
there Was a dial-up connection betWeen the service broker 
30 and the ISP 23 as shoWn in FIG. 2. As such, data and 
commands sent to the service broker 30 While it is not 
connected to the global computer netWorks 16 may never 
reach the service broker 30. The present invention over 
comes this problem by incorporating the polling scheme in 
Which the service broker 30 connects to the global computer 
netWork as needed and polls for data Waiting for it. 
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In FIG. 5, there is shown a simpli?ed schematic of the 
data transfer system of the second preferred embodiment of 
the present invention. Aclient 12 is connected to a server 14 
via the global computer netWork 16 via an ISP 23. The client 
12 comprises a computer 22 that is netWorked to the global 
computer netWork 16 via any suitable local netWork 
con?guration, topography, and/or Wired or Wireless media. 
The client also includes a World Wide Web Internet broWser 
26 for accessing Web pages on the global computer netWork 
16. It should be understood that the client 12 can be any 
source of data that is capable of transmitting that data and 
includes such devices as home appliances, cameras, home 
gateWays, and the like. 

The server 14 includes a Web server 46 for serving-up Web 
pages and a database server 48 for storing data. For purposes 
of the present invention, other suitable servers include 
gateWays, ?reWall servers, ISP gateWays, netWork enabled 
cameras, netWorked home appliances and the like. 
At least one service broker 28 is connected to the global 

computer netWork 16. Suitable service brokers include home 
appliances, computers, cellular phones, personal digital 
assistants, and the like. A plurality of controlled devices 32 
can be connected to each service broker 28 as described 
beloW. 

The device 32 illustrated in FIG. 5 is a light sWitch 
module 41; hoWever, it should be understood that this device 
could be any similar device that receives data and is net 
Worked to the global computer netWork 16 such as a video 
camera, a thermostat, a sensor, a door opener, a door lock, 
a video cassette recorder, ovens, dish Washers, and the like. 
The light sWitch module 41 includes a user interface 180 for 
controlling the light sWitch. In this case, the user interface 
180 includes a on-off sWitch 182 for selectively providing an 
attached light or lamp With electricity. 

The virtual representation 180a of the user interface 180 
is stored in the database server 48 and can be vieWed on a 
Web page 184 generated by the Web server 46. The virtual 
interface 180a has all the components normally associated 
With the real user interface 180 including a virtual on-off 
sWitch 182a for controlling the poWer state of the sWitch. 
The client 12 is able to access the virtual user interface 180a 
and its virtual control 182 by accessing the Web page 184 on 
the Web server 46 by use of the client’s Internet broWser 26. 

Typically, commands and data are sent to the service 
broker 28 and relayed to the connected devices 32 by the 
user manipulating the virtual user interface on the Web page 
184 via the Internet broWser 26. For example, the user may 
manipulate the virtual on-off sWitch 182a Which Would send 
a command over the global computer netWork 16 to the 
database server 48 Which contains an entry 90 for the light 
sWitch 41 and an entry 90a for the on-off sWitch 182a. The 
manipulation of the on-off sWitch 182a Would necessitate a 
change in state of the light sWitch 41 Which must be 
communicated to the service broker 28 and to the light 
sWitch 41 via the global computer netWork by a command 
issuing from the client 12 via the server 14 for that command 
to actually take effect on the lamp 44. As such, the client 12 
and the server 14 comprises the data source, albeit a dis 
tributed data source. In addition, the server 14 functions as 
the moderator. 

It should also be understood that other commands could 
issue from the server 14 that must be communicated With the 
service broker 28 such as heartbeats, polling commands, 
device or control speci?c commands, commands to manipu 
late the client’s data rate, commands to update the service 
broker’s components, and the like. The commands are in the 
form of a triple, i.e., the service broker name, device name, 
command. 
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Since in this embodiment the service broker 28 lacks a 

server for listening for commands issued by the server 14 
and/or since the service broker 28 does not have a permanent 
connection to the global computer netWork 16, the server 14 
is unable to communicate With the service broker 28. 
Therefore, the present invention incorporates a polling 
scheme to communicate With the service broker 28 in Which 
the service broker 28 periodically polls the server 14 to 
determine if any commands or data is Waiting for it. 

Referring noW to FIG. 6, a How diagram of the polling 
scheme of the present invention is depicted. As described 
above, commands are ?rst generated 200 for the service 
brokers 28. These commands can initiate from the client 12, 
the server 14, and from the ISP 23. The commands are then 
sent. 202 to the server 14 via the global computer netWork 
16 using the HTTP protocol. The commands are assigned a 
unique ID and are stored in a queue or other temporary 
storage 204 on the server 14 such as the database server 48. 
The stored commands are accessible by the service broker 
28 When it polls the server 14 for the data Waiting for it in 
the queue. Since the commands are stored in a queue, 
commands are stored in the order in Which they are received. 
On the service broker-side of the polling scheme, the 

service broker 28 ?rst checks to see if a connection to the 
global computer netWork is available 206. For eXample, the 
service broker may be connected to the global computer 
netWork 16 via a dial-up connection to ISP 23, in Which case 
a connection to the global computer netWork 16 must be 
established 208. Once a connection to the global computer 
netWork 16 is available, the service broker 28 Would poll the 
server 14 for data or commands Waiting for it in the queue 
208. The poll contains a knoWn string that signi?es to the 
server 14 a request for data and contains the service broker’s 
name. Upon receiving the poll, the server 14 parses the poll 
transmission and detects the polling token string and the 
name of the service broker. Thereafter, the service broker 28 
relays the commands to the connected devices 32 as appro 
priate. 

If the queue 210 is empty, the server 14 responds 212 to 
the service broker indicating that there is no data or com 
mands Waiting for it. Thereafter, at a pre-selected time 
interval, the service broker 28 initiates another poll to 
determine if any neW data or commands are Waiting for it in 
the queue. If commands are Waiting in the queue 210, the 
server responds 214 positively With a pre-selected packet of 
data containing the ?rst queued command. HoWever, if 
additional commands are Waiting in the queue, the response 
includes a ?ag to indicate that additional data is Waiting in 
the queue. 

If there is no additional data Waiting in the queue 216, the 
refresh ?ag is not set and this status is included in the 
server’s response to the poll. In the preferred embodiment, 
the poll request is performed using the post method With data 
being transferred as name/value pairs in the HTTP header 
?eld, and the server’s response is merely a response to the 
POST. 

In step 220, the service broker 28 receives the queued 
command along With the refresh ?ag. The service broker 28 
parses the response from the server to retrieve the command 
portion and device name and delivers the commands to the 
appropriate device 32. The service broker 28 then parses the 
command to see if the refresh ?ag has been set 222 indi 
cating that additional data is Waiting in the server’s queue for 
it. If additional data is Waiting in the queue, the service 
broker again polls the server 14 to retrieve the remaining 
data as in step 208 and the process continues until there is 
no more data Waiting in the queue and the refresh ?ag is no 
longer set. 
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In this Way, data and commands get from the client 12 or 
server 14 to the service broker 28 via the global computer 
network using the HTTP protocol by ?rst being held in a 
queue on the server and forwarded as a response to a poll 
request from the service broker 28. This continues until the 
entire queue on the server is ?ushed. In this Way, all pending 
commands and data are eventually delivered to the service 
broker 28 When requested by the service broker 28. 

The operation of the polling scheme of the present inven 
tion Will noW be described in connection With the embodi 
ment illustrated in FIG. 5. If the user Wanted to change the 
state of a lamp 44 connected to light sWitch 41 from off to 
on using the system of the present invention, the user Would 
call up the Web page 184 on server 14 that contained the 
virtual user interface 180a for the light sWitch 41. The user 
Would do this by using his Internet broWser 26 to access the 
Web page 184 via the global computer netWork 16. The Web 
server 46 generates Web page 184 by retrieving the user 
interface 182a for the light sWitch 41 stored in the database 
server 48. The user Would then manipulate the virtual on-off 
control 182a for the light sWitch on the Web page 184 using 
the broWser 26. This manipulations of the virtual on-off 
control 182a issues a command for the light sWitch 41 Which 
is placed in the server’s queue. 

Using the algorithm described in connection With FIG. 6, 
the service broker Would periodically poll the server 14 to 
see if data Was Waiting for the devices connected to it, such 
as the light sWitch 41. In the instant case, the change in state 
of the on-off sWitch Would be Waiting in the server queue. 
The server Would retrieve this data Waiting in the queue and, 
assuming that additional commands are Waiting in the light 
sWitch queue, the server 14 Would set the refresh ?ag to 
indicate that data Was still Waiting for the light sWitch 
control 41 in the queue. The server 14 Would then respond 
to the poll request by transmitting the command data and the 
refresh ?ag to the service broker 28 that the light sWitch is 
connected to. 
As described in connection With the monitoring appliance 

28, the data is then passed off to the device descriptor for the 
light sWitch control 41 that is running as a softWare module 
on the monitoring appliance 28. The data is processed by the 
device descriptor and the light sWitch control 41 changes its 
state to match the command. This change in state generates 
a change-instate command Which is transmitted to the entry 
90 for the light sWitch 41 in the database server 48. The entry 
for the on-off sWitch control 90a Would be changed accord 
ing to the change effected in the virtual representation of the 
sWitch 182a and stored therein. Since the refresh ?ag Was 
set, the service broker Would poll the server 14 again 
requesting the additional data Waiting for it in the server 
queue. The server 14 Would then return the remaining data 
in the queue and indicate via the refresh ?ag that no 
additional data Was Waiting in the queue. In this Way, the 
change-in-state command is issued over the global computer 
netWork 16 to the monitoring appliance 28 Where it is 
processed With the previous commands and issued to the 
lamp 44 connected to the light sWitch control 41 Which 
Would change the state of the light sWitch from off to on. In 
this Way, a user is able to communicate With a service broker 
that does not contain a server via the global computer 
netWork 16. 

In another preferred embodiment of the present invention, 
the frequency of the polling scheme is adaptively set by the 
service broker 28 instead of at regularly scheduled intervals. 
In a system such as the present invention, the problem of 
effectively scheduling polls is critical. If the polls are too 
infrequent, time sensitive data might not make it through in 
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a timely manner. In contrast, if the polls are too frequent, 
then the bandWidth and processing poWer is not utiliZed 
ef?ciently because there may be many times in Which little 
or no data needs to be transferred. In addition, It is advan 
tageous to adaptively set the polling period in the system of 
the present invention, since there are varying amounts of 
data queued for delivery at any given time, the server is not 
able to transfer data at Will, the users’ usage patterns effect 
the amount of queued data, the service broker performs the 
polling task for queued data, numerous small data items are 
queued for transfer, and there is a need for a close approxi 
mation of “real time” delivery of data. 
The scheduling of the polls is set by the service broker 28, 

but is in?uenced by the server 14. The server 14 may modify 
the service broker’s polling scheme based on a number of 
criteria. The data server or data source effects this change by 
sending a transaction that increases or decreases the fre 
quency of the polls. In determining and setting the frequency 
of the polls the server can take into account any combination 
of the folloWing criteria: 

1. The pattern or the amount of queued data Waiting to be 
sent from the server or data source to the service broker. 

2. The “closeness” of the client to the part of the Web site 
concerning a large amount of queued data or number of 
transactions. For example, once a client has logged into 
the system, and travels closer to the video storage page 
by accessing introductory pages, the polling frequency 
could be increased by the server in its anticipation of 
receiving a large number of transactions, such as a 
continually updated digital video feed. 

3. Client usage patterns. For eXample, if a particular client 
has logged in at noon consistently during the past Week, 
it is likely that this particular client Will be logging on 
again today at noon and transmitting data. In such an 
instance, the polling frequency could be proactively 
increased at noon in anticipation that it Will again log 
on and transmit data. In addition, the polling frequency 
can be changed based upon a triggered event. 

4. Similarly, if a client located on the east coast of the 
United States does not log onto the server 14 during 
normal sleeping hours, i.e., betWeen 12:00 am. and 
7:00 a.m., the polling frequency could be reduced since 
it is unlikely that data Will be sent by them during this 
time. Or, more simply, if the client is not presently 
logged onto the system, the polling frequency can be 
reduced. 

5. NetWork characteristics or traffic. For eXample, When 
there is heavy traf?c on the netWork, the polling fre 
quency could be decreased in order to prevent dropped 
packets. 

It is contemplated that all or some of the aforementioned 
criteria Will be used in any conventional algorithm, such as 
statistical averaging scheme Which accounts for each of the 
criteria proportional to their importance and effect on the 
processing overhead and bandWidth allocation for a particu 
lar polling frequency. In this Way, the present invention can 
control the polling frequency responsively and proactively, 
instead of being limited to responding to only past condi 
tions. 
A similar adaptive scheme is described in US. patent 

application Ser. No. 09/684,013 entitled “Adaptively Con 
trolled Resource and Method for Controlling the Behavior of 
Same” ?led on Oct. 6, 2000, the speci?cation of Which is 
incorporated by reference herein in its entirety. 
While certain preferred embodiments in various modi? 

cations thereto have been described or suggested, other 
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changes in these preferred embodiments Will occur to those 
of ordinary skilled in the art Which do not depart from the 
broad inventive concepts of the present invention. 
Accordingly, reference should be made to the appended 
claims rather than the speci?c embodiment of the foregoing 
speci?cation to ascertain the full scope of the present 
invention. 
What is claimed is: 
1. A method for transferring data from a data source to a 

service broker comprising the steps of: 
providing a data source and a service broker; providing a 

moderator for receiving the data transferred by the data 
source; providing a data store for storing data received 
by the moderator; providing a communications module 
for transferring data from the data store; 

transferring data from the data source to the moderator; 
storing the data received by the moderator in the data 

store; 
determining a polling frequency based upon operating 

conditions de?ned by selected criteria Wherein the 
selected criteria are used at least in part in an algorithm 
to determine the polling frequency, the pattern or 
amount of queued data, closeness of a sender to the 
source of the transactions, usage patterns of the client, 
and daily usage patterns of the client; and 

polling the communications module for the data on the 
data store and forWarding the polled data to the service 
broker, Whereby data is transferred betWeen the data 
source and the service broker. 

2. The method according to claim 1, further comprising 
providing a virtual representation of the service broker on 
the data source; and Wherein the data sent is related to or 
associated With the virtual representation; and further com 
prising the step of updating the virtual representation When 
the service broker receives the data sent by the data source. 

3. The method according to claim 1, Wherein the data 
transferred from the data source to the moderator is per 
formed using the HTTP protocol. 

4. The method according to claim 1, Wherein the data 
transferred from the moderator to the service broker is 
performed via the HTTP protocol. 

5. The method according to claim 1, Wherein the data is 
transferred using name/value pairs. 

6. The method according to claim 2, Wherein the data is 
a command for changing the state of the service broker and 
Wherein the virtual representation is updated When the state 
of the service broker is changed. 

7. The method according to claim 1, Wherein the data 
store is a queue of commands. 

8. The method according to claim 1, Wherein the data 
transferred from the data store to the service broker is 
initiated by the service broker. 

9. The method according to claim 1, Wherein at least one 
device is connected to the service broker and Wherein the 
command is received by the service broker and forWarded to 
the at least one connected device. 
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10. The method according to claim 1, Wherein the polling 

frequency is adaptively selected, at least in part, based upon 
the performance overhead of the system. 

11. The method according to claim 1, Wherein the polling 
frequency is adaptively selected, at least in part, based upon 
monitored conditions. 

12. A method for transferring data from a data source to 
a service broker comprising the steps of: 

providing a data source and a service broker; providing a 
moderator for receiving data transferred by the data 
source; providing a data store for storing data received 
by the moderator; providing a communications module 
for transferring data from the data store; 

transferring data from the data source to the moderator; 
storing the data received by the moderator in the data 

store; 
determining a polling frequency based upon operating 

conditions de?ned by selected criteria; and 
polling the communications module for the data on the 

data store and forWarding the polled data to the service 
broker, the polling frequency being adaptively selected, 
at least in part, based upon a set of the criteria used in 
an algorithm to determine the polling frequency, the 
pattern or amount of queued data, closeness of a sender 
to the source of the transactions, usage patterns of the 
client, and daily usage patterns of the client, Whereby 
data is transferred betWeen the data source and the 
service broker. 

13. The method according to claim 12, Wherein the 
algorithm is a statistical averaging algorithm. 

14. A method for transferring data from a data source to 
a service broker Which is not directly accessible by the data 
source comprising the steps of: 

providing a data source and a service broker; providing a 
moderator interposed betWeen the service broker and 
the data source for receiving data transferred by the 
data source; providing a data store for storing data 
received by the moderator; providing a communica 
tions module for transferring data from the data store; 

transferring data from the data source to the moderator; 
storing the data received by the moderator in the data 

store; 
determining a polling frequency based upon operating 

conditions de?ned by selected citeria Wherein the 
selected criteria are used at least in part in an algorithm 
to determine the polling frequency, the pattern or 
amount of queued data, closeness of a sender to the 
source of the transactions, usage patterns of the client, 
and daily usage patterns of the client; and 

polling the communications module for the data on the 
data store and forWarding the polled data to the service 
broker, the polling being initiated by the service broker, 
Whereby data is tramferred betWeen the data source and 
the service broker. 
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